Transgenic AD model mice, effects of potential anti-AD treatments on inflammation, and pathology.
The deposition of amyloid-β (Aβ) peptides in plaques and intracellular neurofibrillary tangles are the two main characteristic pathological features of Alzheimer's disease (AD). Significantly, plaques are surrounded by activated astrocytes, microglia, and possibly, macrophages, and it has been suggested that this activity contributes to the pathology. Whether this will lead to a decrease or an increase in the amount of Aβ deposition is not clear. To investigate the relation between amyloid neuropathology and inflammation, we examined the changes in amyloid pathology in the hippocampus and neocortex following three anti-inflammatory treatments aimed at reducing the amyloid burden. In these studies we treated mice with different non-steroidal anti-inflammatory drugs for several months (i.e., from 8 through 14 months of age), and studied the Aβ pathology and inflammation in the brain. Sham treatment and flurbiprofen treatment did not affect Aβ pathology, and a low dose HCT 1026 (10 mg/kg; a nitric oxide-donating flurbiprofen analog that has additional useful properties, including a remarkable gastrointestinal safety) did not affect pathology either, however a higher dose of HCT 1026 (30 mg/kg) did reduce the Aβ load. Furthermore, this treatment reduced the amount of microglial activation surrounding plaques. In contrast, the low dose of HCT 1026 increased GFAP activation, but did not change microglial activation. Together the data indicate that changing the activity of glial cells can lead to both a decrease of the amyloid burden, and to detrimental changes, likely caused by the interplay between the activation levels of astrocytes and microglial cells.